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FOLDING TYPE PORTABLE COMMUNICATION DEVICE 

BACKGROUND OF THE INVENTION 
1* Field of the Invention 

5 The present invention relates to a folding type portable 

communication device. 
2. Description of tne Related Art 

Recent liberation in telecommunication world has 
accelerated wide distribution among the mass of people of 
10 various mobile communication media including portable 
communication devices. 

A representative one of such portable communication 
devices has a transmitter section and a receiver section. The 
II transmitter section includes a key pad and a microphone. The 

*\ 15 receiver section includes a speaker and a display. The receiver 
£ ^section is equipped with an antenna. 

zf^b rt l J\ In such portable communication devices, a need remains 
toward miniaturisation for convenience to carry as well as a 
need\for a large display and a large key pad. To comply with 
□ 20 these need, folding type portable communication devices are now 
in widevuse. They have two foldable housings , one having a wide 
dispiay\ the other having a wide key pad. 

The two housings are connected via hinge. It is folded 
to conceal the display and key pad, and unfolded to expose them 
25 for the operator use. 

JP-A 11-308669 discloses a method and system for notifying 
an operator of a foldable type portable communication device 
of reception of a calling when it is folded and not in use. The 
device has a vibrator to be used in a calling reception 
30 vibration mode and a sounder to be used in a calling reception 
sound mode. There is no disclosure as to a switch between the 
two modes . 

As far as known to the inventors , an operator must unfold 
a folding type communication device to manipulate a key pad or 
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key to make a switch between the two modes. In other words, 
the operator cannot select a desired one of the two modes when 
it is folded. 

An object of the present Invention is to provide a folding 
5 type portable communication device that is easy to operate in 
selecting a desired one of calling reception modes. 

SUMMARY OF THS INVENTION 
According to one exemplary implementation of the 
invention, there is provided a folding type portable 
10 communication device, comprising; 

two communication units connected to each other in a 
foldable manner and having a folded position and an unfolded 
position; 

a two- level switch for detecting which one of the folded 
15 and unfolded position the two communication units have, the 
switch providing a first level when the two communication units 
have the folded position and a second level when the two 
p communication units have the unfolded position ; 

a vibrator; 
*"* 20 ^-n a sounder; 



■a 



*!" 20 -\ a soui 
S A3 /\a modi 



mode selector operatively coupled with the two level 
ill switon, the vibrator and the sounder for selectively providing 

W setting for one of a calling reception vibration mode and a 

: s sis \ 

callingXreception sound mode in response to the level provided 
25 by the two- level switch, 
j£v5 #3^7 Y e " l0de selector including a first circuit for driving 
the violator when energised and a second circuit for driving 
the sounder when energized, 

,e mode selector including a controller for energizing 
30 the f iAt circuit upon reception of a calling when the setting 
for the falling reception vibration mode is provided and the 
second circuit upon reception of a calling when the setting for 
the calling: reception sound mode is provided. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects, features and advantages 
of the invention will be apparent from the following more 
particular description of an exemplary embodiment of the 
5 invention as illustrated in the accompanying drawings. The 
drawings are not necessarily scale, emphasis instead being 
placed upon illustrating the principles of the invention. 

Figure 1 is a plan view of a folding type portable 
communication device in an unfolded position according to the 
10 present invention. 

Figure 2 is a block diagram of a mode selector with a 
two -level switch, a vibrator and a sounder. 

Figure 3 is a side view of the folding type portable 
communication device in the unfolded position - 
15 Figure 4 is a side view of the folding type portable 

communication device in a folded position. 

Figure 5 is a perspective view of the folding type portable 
communication device in the unfolded position placed on a desk 
and coupled with a battery charger. 
20 DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figures 1 to 5 of the accompanying drawings, 
the reference numeral 1 designates a folding type portable 
communication device according to the present Invention. This 
device 1 comprises two communication units, namely, a first 

25 communication unit 2 and a second communication unit 3. The 
communication units 2 and 3 are connected to each other in a 
f oldable manner for pivotal movement between a folded position 
as Illustrated in Figure 4 and an unfolded position as 
illustrated in Figure 3. The communication device 1 also 

30 comprises a two-level switch 4, a mode selector 5, a vibrator 
6 , and a sounder 7 . 

The first communication unit 2 has a key pad S and a 
microphone 9 . In the embodiment , the first communication unit 
2 is a rectangular plastic box resulting from assembling a lid 



200 1* 5A29B 14(&40ft MORISAKIt'JW^a . • NO. 7670 P. 9 

# • 



•4- Ne-1060 

2a and a housing 2b by means of fasteners, not shown. 

The second communication unit 3 has a display 10 and a 
speaker 11. In the embodiment, the second communication unit 

3 is a rectangular plaetio box resulting from assembling a lid 
a 3a and a housing 3b by means of fasteners, not shown. The first 

and second communication units 2 and 3 are connected to each 
other by a hinge 12. An antenna 13 is attached to the second 
communication unit 3 and extends in a direction orthogonal to 
an axis of the hinge 12. 
10 The two -level switch 4 has a first level and a second level. 

In the embodiment, the two -level switch 4 has an ON level and 
an OFF lovel , and includes a magnet 4b mounted within the first 
q communication unit 2 and a detector 4a mounted within the second 

l S communication unit 3 for detecting a magnetic field provided 

!; I 15 by the magnet 4b. In another embodiment, the magnet 4b may be 
^ mounted within the second communication unit 3 and the detector 

Q 4a within the first communication unit 2. The two- level switch 

4 assumes the first or ON level when the communication units 
2 and 3 are folded or closed as illustrated in Figure 4. It 

□ 20 assumes the second or OFF level when the communication units 

2 and 3 are unfolded or opened as illustrated in Figure 3. 
m In the embodiment, the two-level switch 4 assumes ON level 

□ when the detector 4a detects the magnetic field of the magnet 
" 4b, and OFF level when the detector 4a fails to detect the 

25 magnetic filed of the magnet 4b. 

In the embodiment, the detector 4a, which includes a Hall 
effect element, is embedded within the second communication 
unit 3 and located in the neighborhood of the speaker 11. The 
magnet 4b is embedded within the first communication unit 2 and 

30 arranged to come into registry with the detector 4a when the 
communication units z and 3 are folded. 

The mode selector 5 is operatively coupled with the 
two-level switch 4 and mounted within the second communication 
unit 3 that has the detector 4a. The mode selector 5 provides 
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setting for one of a calling reception vibration mode and a 
calling reception sound mode in response to the level provided 
by the two-level switch 4. The mode selector 5 includes a first 
circuit 14 for driving the vibrator 6 when energized and a 
5 second circuit 15 for driving the sounder 7 when energized. The 
mode selector 5 includes a controller 16, in the form of a large 
scale integrated (LSI) circuit, for energizing the first 
circuit 14 upon reception of a calling when the setting for the 
calling reception vibration mode is provided and the second 
10 circuit IS upon reception of a calling when the setting for the 
calling reception sound mode is provided. 

With reference to Figure 2, the first circuit 14 is a 

)J vibrator driver circuit. When energized by a control signal 

from the controller 16, the first circuit 14 drives the vibrator 

\| 15 6. The vibrator 6 is connected to the first circuit 14. 

S 3^5 second circuit 15 is a sounder driver circuit. When 

energised by a control signal from the controller 16, the second 

:p: circuit 15 drivers the sounder 7. The sounder 7 is connected 

L to the second circuit 15 and the speaker 18 to produce sound 

!^ 20 upon rebeiving a calling. 

□ : ^4( e ^yrhe controller 16 is connected to a memory 17, a main 
CP controller, not shown, and the two -level switch 4. The memory 

17 stores settings for calling reception vibration mode and 
callingNreception sound mode. When a calling reception signal 
25 is received from the main controller, the controller 16 
encrgizcsYthe first circuit 14 when the setting for vibration 
mode is provided, and the second circuit 15 when the setting 
for sound mode is provided. 

The communication device 1 has a battery case 19 for a 
30 battery, not shown. 

i^ith the communication units 2 and 3 unfolded, the 
controller 16 causes the sounder 7 to produce sound upon 
receivings, a calling. With the communication units 2 and 3 
folded, they controller 16 causes the vibrator 6 to produce 
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vibration upon receiving a calling. 

y Explaining in more detail, when the communication units 
2 and 3 are unfolded as illustrated in Figure 3, the two-level 
switch » is at OFF level, causing the controller 16 to provide 
setting\for a calling reception sound mode (ON setting) and 
cancel retting for a calling reception vibration mode (OFF 
setting) A under this condition, upon receiving a^callir^, the 
controlled 16 energizes the second circuit: 15, causing the 
produce sound. When the communication units 2 and 
L as illustrated in Figure 4, the two-level switch 
evel, causing the controller 16 to cancel setting 
reception sound mode (OFF setting) and provide 
setting for\ calling reception vibration mode (ON setting). 
Under this condition, upon receiving a call, the controller 16 
energizes trie first circuit 14, causing the vibrator 6 to 
produce vibrption. The relationships mentioned above are 

follows r 



sounder 7 

3 are fold 

4 is at ON 
for callin 



tabulated as 



COMMUNICATION DEVICE SWITCH 
UNFOLDED OFF 
FOLDED ON 



SOUND MODE VIBRATION MODE 
ON setting OFF setting 
OFF setting ON setting 



25 



30 



From the preceding description, it is now appreciated that, 
in the embodiment, folding the communication units 2 and 3 
provides setting for vibration mode, and unfolding the 
communication units 2 and 3 provides setting for sound mode. 
The present invention is not limited to this embodiment. In 
another embodiment according to the present invention, folding 
the communication units 2 and 3 may provide setting for sound 
mode and unfolding the communication units 2 and 3 may provide 
setting for vlhration mode* 

In the embodiment, the two-level switch 4 is at OFF level 
when the Communication units 2 and 3 are unfolded r causing the 
sounder /7 to produce sound upon receiving a calling. The 
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twb- level switch 4 is at ON level when the communication units 
2 and 3folded, causing the vibrator 6 to produce vibration upon 
receiving a calling. The present invention is not limited to 
this embodiment . In other embodiment according to the present 
s invention, the two-level switch 4 may be at ON level when the 
communication units 2 and 3 are unfolded, causing the sounder 
7 to produce sound upon receiving a calling, and it may be at 
OFF level when the communication units 2 and 3 are folded, 
causiig the vibrator 6 to produce vibration upon receiving a 
lo calll; lg . 

In the embodiment , the magnet 4b is brought into registry 
with the detector 4a. The present invention is not limited to 
^ this arrangement. In other embodiment, the magnet 4b may be 

I) out of registry with the detector 4a as long as the detector 

•{ 15 4a can detect the magnetic field of the magnet 4b when the 

communication units 2 and 3 are folded. 
"3 in the embodiment, the two-level switch 4 employs the 

|f magnet 4b and the detector 4a. The present invention is not 

limited to this type of switch. Two -level switches of any types 
20 may be used. 

p From the preceding description, it will now be appreciated 

p that simple manipulation of unfolding or folding the 

2 communication units 2 and 3 can make a switch between sound mode 

and vibration mode, without any manipulation of key pad. 
25 While the present invention has been particularly 

described, in conjunction with preferred embodiments, it is 
evident that many alternatives, modifications and variations 
will be apparent to those skilled in the art in light of the 
foregoing description. It is therefore contemplated that the 
30 appended claims will embrace any such alternatives , 
modifications and variations as failing within the true scope 
ana spirit of the present invention. 



